Objective: This study aims to reveal the present situation of changes in physical appearance induced by treatment, the effects of these changes on social activities, and support from medical staff in male cancer patients. Methods: A questionnaire survey was administered to 949 male patients (response rate: 90.1%) visiting the National Cancer Center Hospital in Tokyo over 3 days in January 2015. Results: The final respondents were 823 patients (mean age: 65.3, standard deviation (SD) = 12.32). Fifty-two percent of the sample, and 79.4% of patients aged under 65 were employed. A total of 84.9% experienced changes in physical appearance, and the highest mean scores of psychological were observed for stoma (3.1) and skin eczema (2.9). A total of 66.4% reported no difference in daily life even after their physical appearance changed. However, patients younger than 65 years old who were employed experienced high social difficulties (12.5%). Many wanted to stop going to work and experienced severe distress in their social lives; 74.1% reported it is important to have the same physical appearance at work as before treatment. The majority of patients obtained information from doctors (35.2%) and consulted with their wife or partner (66.2%) regarding their appearance changes, and 5.7% did not have anyone to consult with. Conclusion: This study clarified important aspects for supporting male cancer patients: timing, content, target audience and steps of information provision. Appropriate information provision from medical staff prior to treatment can be useful in preparing patients for physical appearance changes and decreasing the severity of symptoms.
Introduction
Changes in physical appearance caused by cancer treatment can lead to severe distress in patients (1, 2) . Such problems are usually reported in relation to body image and quality of life (3-5) using a sample of patients with a specific disease such as breast cancer (6, 7) or head and neck cancer (5, (8) (9) (10) . However, quantitative studies with a focus on appearance issues in cancer patients are limited (11) .
In particular, previous quantitative studies focusing on male cancer patients examined only masculinity and sexuality in prostate (12, 13) and testicular (14, 15) cancer patients. In addition, to the best of our knowledge, no study has examined the effects of physical appearance changes that cannot be hidden from others with the exception of one study on physical appearance changes in head and neck cancer patients (5, 9) . This may be because problems in physical appearance are not emphasized as much in men as in women. This was shown by Hilton et al. (16) who found that women were recommended by others to camouflage and prevent alopecia while men were not; even though both men and women experience distress from alopecia.
Changes in physical appearance do not only lead to decreased self-image and increased fear of negative evaluations of physical attractiveness by others in cancer patients (1) , but also cause anxiety about relationships with others because such changes are symbolic of the disease and many patients are afraid others will recognize that they are ill (17) . If this is so, changes in physical appearance can be considered distressful for men who are often the main source of household income in their family and have to maintain relationships within society. Presently, there are about 325 000 outpatients who are employed in Japan (18) , and 34% of those diagnosed with cancer are asked to quit or are fired (19) . In addition, changes in physical appearance induced by cancer and treatment can result in estranged relationships and difficulties in obtaining employment (20) . Changes in physical appearance sometimes become a reason to change jobs (9) . For male cancer patients, changes in physical appearance increase anxiety because they can cause social disadvantages. However, the degree to which changes in physical appearance affect social relationships for male cancer patients has yet to be clarified; therefore, it is necessary to focus on changes in physical appearance in relation to social activity and to understand the present state of distress caused by these changes in order to support male patients.
Matsushita et al. (21) investigated social support in cancer patients and found that 88.9% consulted with their family when they were first informed of their diagnosis, 36.6% consulted friends and 9.3% consulted doctors, suggesting that doctors play an important role as a social support resource among medical staff. Another study by Matsushita et al. (22) showed that 86.7% of patients' families regarded doctors as the patients' primary care giver, a higher number than observed for nurses (38.1%). However, it is unclear whether this is also true in the case of issues related to physical appearance.
The present study aimed to investigate the following three points to develop a support system focusing on the provision of information about changes in physical appearance to male cancer patients:
1. The present situation of changes in physical appearance caused by cancer treatment in men and the effects of these changes on social activities. 2. Whether or not there is a difference between the working generation (younger than 65 years old) and older generations (65 years old and older) in the degree of distress caused by changes in physical appearance as well as in the support that these patients need. 3. The present situation of information provision by medical staff such as doctors and nurses regarding changes in physical appearance and the degree of patient satisfaction with this information.
Patients and methods

Participants
The participants were male cancer patients aged 20 years or older who agreed to participate in this study, out of patients who were medically examined while revisiting the National Cancer Center Hospital in Tokyo, Japan over 3 days in January 2015.
The sample was open to all types of cancer diagnosis. Patients who have difficulty completing the survey were excluded from the sample. These include patients who have difficulty reading and writing Japanese, as well as patients who were not in a physically well enough state to complete the survey.
Procedure
A multivariate analysis will be conducted for another manuscript on the effects of appearance change on well-being. With analysis in anticipation, this study required a sample size of about 1000 patients. An anonymous questionnaire survey was administered to 949 male patients over 3 days in January 2015, and 855 patients responded (response rate: 90.1%). Patients who did not complete the questionnaire, and those who did not have a definite diagnosis yet, were excluded, leaving 823 (86.7%) male patients included in the analysis. Male cancer patients who were signing in for their medical examination in the hospital lobby were verbally consulted with request for participating in this study. Patients who agreed were provided with the questionnaire package. The survey indicates the study's purpose and explanation, as well as clarifying there are no consequences from withdrawing from the study. Patients were asked to complete the survey in the waiting room, and to submit the form in a 'collection box' by the hospital exit. The survey states that returning a completed questionnaire to the collection box indicates the respondent's consent to participate in the study. This study was approved by the Ethical Committee of the Medical Research at the National Cancer Center Hospital in Japan.
Measures
The questionnaire survey consisted of items asking about experiences with changes in physical appearance, psychological distress, recognition of the importance of caring for physical appearance, information sources and the need for information on appearance care. The survey also contained items on patient demographics and information and advice provided by medical staff. All items were developed through the discussion of two medical doctors, two clinical psychotherapists and two psychologists based on a previous study (17) .
As the effect of appearance change on daily life and perspective is highly influenced by employment and social relationships, data analysis was conducted separately between data of patients under 65 years old, and patients of 65 years and older. Statistical analyses were conducted using IBM SPSS Statistics 22.
Present situation of changes in physical appearance: experiences and psychological distress Based on Nozawa et al. (2) , 21 items on changes in physical appearance induced by anti-cancer drugs and two items on changes in physical appearance caused by surgery were developed. The three response choices for each item were 1 (never), 2 (experienced before) and 3 (experienced before and experiencing now). Response choices for psychological distress were given on a 4-point Likert scale of 1 (not at all) to 4 (very much).
Effects of altered appearance on daily life
The questionnaire survey included 10 items on the presence of changes in daily life with a focus on interpersonal relationships, for instance the reduction in opportunities to go out and negative changes in the relationship with the patient's wife/partner (multiple answers allowed). Space for the patients to freely describe the difficulties they experienced in daily life was also provided.
1. The following question was asked to investigate the importance of physical appearance at work: 'In general, do you think having the same physical appearance at work, as you had before treatment is important?' Patients were asked to respond using a 4-point-Likert scale ranging from 1 (not at all) to 4 (strongly agree). 2. To determine the effects of appearance at work, the following question was asked: 'In general, do you think physical appearance influences the evaluation of an employee's work?' Patients were asked to respond using a 4-point Likert scale ranging from 1 (not at all) to 4 (strongly agree).
Sources of information regarding altered physical appearance and persons patients consult with
1. The following question was asked to elucidate sources of information regarding altered appearance: 'How do you get information about how treatment may alter your appearance?' Patients were asked to select as many answers as applicable. 2. The following question was asked to determine who patients consulted with regards to altered appearance: 'Is there anybody you can consult with when you have difficulties with changes in your physical appearance?' Patients were asked to select as many answers as applicable.
Information provision and satisfaction with the explanations of medical staff
Regarding the provision of information regarding altered appearance by doctors and nurses, the following three questions were asked: 'How clear were the explanations provided by medical staff?' 'How do you feel about the amount of information you were given?' and 'How satisfied are you with the explanations provided by medical staff?' Patients were also asked whether they received any explanations before treatment began. Explanations were rated on a scale from 1 (very clear) to 4 (very unclear). The amount of information provided was rated from 1 (enough) to 4 (too little). Finally, the degree of satisfaction with explanations by medical staff was rated from 1 (very satisfied) to 4 (very dissatisfied).
Results
Demographics
Patient demographics and diagnoses are described in Table 1 . Out of patients aged under 65 years (79.4%), 63.7% were either or both employed and/or involved in social activities including volunteer work (Table 2) .
Present situation of altered appearance: patient experiences and psychological distress
Of the patients in the present study, 84.9% experienced changes in their physical appearance, and the highest psychological distress scores were for stoma (3.1), skin eczema (2.9), facial eczema (2.8) and pedal edema (2.8). Table 3 indicates patient experiences and psychological distress by cancer types. These cancer types are those of which respondents' diagnosis were over 5%.
Effects of altered appearance on daily life Table 4 indicates appearance changes' effects on daily life. The difficulties reported in free description responses included comments regarding work such as 'I could no longer work because of alopecia,' 'I became concerned about people looking at me when I returned to work because my weight and hair changed a lot,' and 'I did not want to go to work because of alopecia.' The patients also described private situations through comments such as 'I was 
Head and neck cancer (n = 28) concerned about changing or taking off my clothes at public baths or to play sports because of my surgical scar,' 'It was difficult to take a bath. I was concerned about my children looking at me (when I take off my artificial leg),' 'The risks of surgery for testicular cancer were more serious than I imagined,' and 'I felt as if I were no longer a man.'
Recognition of the importance of physical appearance at work
Regarding whether physical appearance at work is important, 64.5% of all patients agreed, with 23.6% choosing 'strongly agree' and 40.9% choosing 'agree.' Among patients younger than 65 years old, the rates were 31.3% and 42.8%, respectively. As for whether physical appearance influences evaluations at work, 59.5% of all patients agreed, with 19.4% choosing 'strongly agree' and 40.1% choosing 'agree.' Among patients younger than 65 years old, the rates were 27.1% and 44.1%, respectively. Patients of working age recognized the importance of physical appearance more than those who were older. Table 5 shows the sources of information regarding altered appearance in daily life. The most common resources were doctor (35.2%), television (29.8%), the Internet (29.5%), and family (26.2%).
Supporting changes in physical appearance
Professions who are generally thought to be close to patients during treatment, such as nurses and pharmacists were actually rated low, 10.5% and 4.0%, respectively, and 22.4% of the patients did not obtain any information at all. Age difference is seen in the types of media used as well. Table 6 shows the types of people that patients consulted with when they experienced changes in their physical appearance; 594 patients indicated that they experienced altered appearance, and most of them consulted their wife/partner (66.2%), followed by doctor (35.0%), daughter (16.0%), friend/acquaintance (15.3%), son (13.6%), and nurse (12.0%), respectively. Only 5.6% consulted a friend/acquaintance with same disease, and 4.7% of the patients responded that they did not consult anyone.
Of the patients, 63.5% indicated that they had received an explanation of changes in physical appearance prior to treatment, whereas 31.1% indicated they had not. The remaining 5.4% did not answer the question. The 523 patients who had received an explanation prior to treatment were asked about the clarity of the explanation, and 91.4% rated the explanation positively, while 8.6% felt the explanation were hard to understand. Regarding the amount of information, 18.5% of patients felt that it was insufficient and 15.5% were not satisfied with the explanation they received.
Discussion
This is the first quantitative study to investigate changes in physical appearance in male cancer patients in relation to social activities. The results provide insight into the present situation of changes in physical appearance in men as well as the social difficulties they experience and the support they require.
Effects of altered appearance on daily life
Altered appearance
The frequency of changes in physical appearance and the degree of psychological distress were different, suggesting that these variables were influenced by the types of treatment. This study revealed the physical appearance changes that occurred in more than 10% of the patients and that caused high distress scores of 2.5 or higher, such as alopecia, skin symptoms and nail changes. These changes should be given priority to help patients prepare for and deal with their altered appearance after treatment. The provision of appropriate information from medical staff can be useful in preparing patients for changes and decreasing the severity of symptoms.
Physical appearance changes, such as loss of eyebrows and eyelashes did not cause high distress among male patients while such symptoms were found to cause high distress among female patients with breast and gynecological cancer (2) . However, there were many symptoms that directly led to inconvenience in daily activities, such as eczema, edema, desquamation of the hands and feet, split fingernails, and loss of fingernails. This finding was consistent with a previous study showing that body consciousness in men is more likely to focus on body function while body consciousness in women is more likely to focus on physical appearance (23) .
Effects on daily life
Approximately half of the patients (48.8%) did not experience any changes in their daily life including interpersonal relationships even after their physical appearance changed. On the other hand, some patients indicated that they had fewer opportunities to go out, they felt too tired to meet other people and were concerned about changing clothes at public baths and playing sports with other people around. In particular, 12.9% of patients younger than 65 years old who were employed reported that they wanted to stop going to work because of how they looked. Of patients younger than 65 years old in the present study, 81.8% were employed, a rate was similar to the average in Japan (84.8%; (24)). Of all the patients in the present study, 63.7% reported that they participated in social activities including volunteer work more than 5 days a week, indicating that their daily lives were active even during treatment. A total of 70% of those who had an active social life indicated that their physical appearance influenced how they were evaluated at work and felt that it is important to have the same physical appearance as they had prior to treatment. A support system that allows men to handle changes in their physical appearance after treatment and reduces psychological distress is necessary to maintain their quality of life.
Supporting changes in physical appearance
Information sources
We assumed that patients obtained information about physical appearance changes when their doctor explained their treatment because patients chose 'doctor' as their primary source of information and indicated that they received little information from nurses and pharmacists. However, it is necessary to consider the patients' convenience and investigate more effective methods of information provision including collaboration between medical professions because there are limitations on the amount of information doctors can give during medical examinations. It may also be helpful to provide information not only to patients but also to their family members because 'family' was another primary source of information for patients in the present day.
In addition, there were many patients who used media such as a television and the Internet to collect information although the type of media the patients used differed by age. Although television and the Internet allow patients to access information freely, the information may not always apply to their individual situation and circumstances.
Therefore, professional medical staff should provide accurate advice that suits each patient's issues on a case-by-case basis.
Persons patients consulted with
The majority of patients consulted their wife/partner (73.5%) when they experienced changes in their physical appearance, and a total of 35.0% consulted with doctors. There were only a few patients who selected other people, such as friends and acquaintances with the same disease, and some patients did not consult with anybody. This may be related to the fact that in general, men are unlikely to consult with other men regarding their weakness and distress (25) . For male patients, it may be more effective for family members to encourage them to consult with other people, as suggested by Cusack et al. (26) . Providing information to the patient's wife, partner, and other family members to support changes in physical appearance in men is considered important.
Information provision by medical staff and patient satisfaction A total of 63.3% of patients received explanations regarding physical appearance changes from doctors or nurses prior to treatment. Despite the fact that overall satisfaction with the explanations was found to be relatively high, there were some patients who reported that the explanation was hard to understand (7.5%) and the amount of information provided was inadequate (17.0%), and some were dissatisfied with the explanation they received (14.1%). It is necessary to clarify what kind of information patients need while taking their specific situation into consideration.
Limitations
This study had some limitations. First, the sample of this study was possibly biased because the survey was conducted at a single hospital in a large city. In fact, the educational level of the respondents was high, indicating that the patients may have had the ability to collect information and cope with problems related to physical appearance. Second, this study included only outpatients and may have excluded those with severe physical symptoms. Future studies in multiple institutions that include a wider range of patients should be conducted. The third limitation is the lack of an appropriate standardized measurement in this study, as the researched constructed the survey questions themselves. In the future, a standardized measure to evaluate and approach changes in physical appearance would be essential.
Summary
This is the first quantitative study to investigate changes in physical appearance and social activities in male cancer patients. The results demonstrated the importance of supporting physical appearance in men since there were many male patients who recognized the importance of physical appearance and experienced distress caused by treatment-related changes in physical appearance. This study also clarified aspects of information provision such as the best timing, contents, target audience and steps for support. Future studies should examine more effective support methods including doctors referring patients to other professionals as well as including the patient's family in support. 
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